Abstract: Moss species of the family Brachytheciaceae, Kindbergia praelonga (Hedw.) Ochyra and Kindbergia stokesii (Turn.) Ochyra, were preliminarily analysed for their fatty acid composition with the aim of studying the chemical relationship of these two entities. Fatty acid methyl esters were examined by GC and GC-MS in their methanol extracts. Thirteen fatty acids were identified. It is likely that the mosses are chemically distinguishable and should be treated as separate entities. However, additional chemical constituents of various moss samples, such as phenolic acids, their derivatives and flavonoids, must be also analyzed in order to support the re-examination of the relationship between these two species.
INTRODUCTION
Kindbergia praelonga (Hedw.) Ochyra (typified by Hypnum praelongum Hedw.) and Kindbergia stokesii (Turn.) Ochyra (typified by Hypnum stokesii Turn.) belong to the subgenus Oxyrrhynchium. The latter species is now usually considered as a synonym for or variety of K. praelonga. The genus Kindbergia Ochyra was recently treated as a separate genus from the Eurhynchium Schimp. 1 The main reason for the repeated nomenclatural confusion and the resulting complications surrounding Oxyrrhynchium is that the name E. praelongum was widely used with two different meanings. Schimper employed it for E. hians (syn. Hypnum hians, Oxyrrhynchium hians (Hedw.) Loeske) including the conspecific E. swartzii Turn. (syn. Hypnum swartzii Turn.) and several closely related elements) for varietal synonymy, whereas his Eurhynchium stokesii corresponded to E. praelongum, or following the recent nomenclature K. praelonga. Although many bryologists knew of the problem, frequently the use of the name E. praelongum, instead of E. hians, continued. 4 Thus, K. stokesii was often easily overlooked.
Analyses were performed to test if chemotaxonomy can be helpful in the assignment of the two entity species, K. praelonga and K. stokesii.
EXPERIMENTAL
Both moss species, which were available as fresh material, were collected in Germany in December 2007: Kindbergia praelonga (Hedw.) Ochyra (BEOU4701) in Kologne and Kindbergia stokesii (Turn.) Ochyra (BEOU4703) in the surroundings of Bonn. Voucher specimens were deposited in the Herbarium of the Institute of Botany, University of Belgrade, Serbia (bryophyte collection -BEOU).
The moss samples were carefully selected and cleaned from soil and other contaminants. The gametophyte tips were used for the extraction. Air-dried parts of both mosses were ground (1 g) and extracted 3 times with 90 % MeOH for 1 h at room temperature. The extracts were evaporated to dryness and were further transesterified with 5 % H 2 SO 4 in MeOH (v/v) for 4 h at 80 °C. The resulting methyl esters of the fatty acids were analysed by comparing their GC-FID chromatograms with the chromatogram of a standard mixture (Supelco 37) obtained under the same conditions, and/or by analysis of GC-MS data using NIST 5 and Wiley 7 libraries.
The GC analyses were performed on an Agilent 7890A GC system equipped with a 5975C MSD and an FID, using a DB-23 column (30 m×0.25 mm×0.25 μm). The injection volume was 1 μL and injector temperature was 220 °C with 10:1 split ratio. The carrier gas was He at a flow rate 0.9 ml min -1 , while the column temperature was linearly programmed in the range of 150-240 °C at a rate of 4 °C min -1 and held at 240 °C for 10 min. The transfer line was maintained at 240 °C. The FID detector temperature was 300 °C. The EI mass spectra (70 eV) were acquired in the m/z range 40-500.
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RESULTS
For K. stokesii, 13 fatty acids were identified (Fig. 1) : palmitic acid (C16:0, 25.04 %), arachidonic acid (C20:4,n-6, 18.29 %), linolelaidic acid (C18:2,n-6t, 14.57 %), α-linolenic acid (C18:3,n-3, 11.13 %), cis-5,8,11,14 ,17-eicosapentaenoic acid (C20:3,n-6, 8.94 %), elaidic acid (C18:1,n-9t, 6.32 %), behenic acid (C22:0, 3.04 %), lignoceric acid (C24:0, 2.90 %), palmitoleic acid (C16:1, 2.76 %), stearic acid (C18:0, 2.31 %), myristic acid (C14:0, 1.31 %), oleic acid (C18:1,n--9c, 1.30 %) and arachidic acid (C20:0, 1.28 %). K. praelongum showed less variety in these constituents: only two fatty acid constituents were found (Fig. 2) , palmitic acid (C16:0, 88.58 %) and stearic acid (C18:0, 11.42 %). 
CONCLUSIONS
The fatty acid composition of the two related and often synonymized Kindbergia species strongly suggested that they are chemically distinguishable and, thus, could be treated as separate entities. This, however, has still to be confirmed by the analyses of additional chemical constituents, such as phenolic acids and their derivatives as well as flavonoids, 5 of various moss samples in order to support a re-examination of the relationship between them. For a general consideration of the quality of fatty acid profiling for chemotaxonomy, more replicates and additional species would have to be included in a follow-up study.
